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(57)Abstract: 

PURPOSE: To provide the light amplifying repeater, 
which reduces an input loss, for detecting whether signal 
light is inputted or not with high sensitivity even when 
the input of signal light to be made incident is small and 
for stably performing a light amplifying operation until 
recovering a normal light amplifying state from a standby 
state. i*TL 
CONSTITUTION: A light wavelength synthesizing coupler 
1, rare earth added optical fiber 2, optical isolator 3, 
optical filter 4 and excitation light source 12 are 
functioned as light amplifying means. Optically amplified 
output light branched from a photocoupler 5 is monitored 
by a photodetector 6 and a signal light detection/wait 
control circuit 7 and since a switching control signal is 
outputted to a switching circuit 10 corresponding to 
whether the signal light is inputted or not, the 
connection to an excitation light source driving circuit 1 1 
is switched to an output control circuit 8 or a pulse 
generating circuit 9. The light amplifying means 
periodically performs the light amplifying operation corresponding to a pulse signal from the 
pulse generator 9 at waiting time with no input, performs the normal light amplifying operation 
due to the output control circuit 8 when the signal light is inputted again, and is automatically 
recovered from the standby state. 
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[0002] 
[Prior Art] 

An example of the conventional optical amplification repeater includes the 
configuration shown in Figure 4. For this optical amplification repeater , when 
signal light falls to repeater input In, the optical coupler 24 splits the signal light. 
One outputs to optical wavelength combining coupler (WDM) 25, and another 
outputs to the optical detector 34. 

[0003] 

Optical wavelength combining coupler (WDM) 25 combines the signal light and 
the pump light from the pump light source 33 and outputs to the rare earth doped 
optical fiber (EDF) 26. The rare earth doped optical fiber (EDF) 26 absorbs the 
pump light, and directly amplifies signal light to be amplification output signal 
light. Optical isolator 27 prevents oscillation generated by reflection from 
outside at amplifying light, and the optical filter 28 removes the remaining pump 
light and spontaneously emitted light occurred by rare earth doped optical fiber 
(EDF) 26. At this time, the optical wavelength combining coupler (WDM) 25, 
rare earth doped optical fiber (EDF) 26, optical isolator 27, optical filter 28, and 
pump light source 33 are all activated as optical amplification means of the front 
pumping. 

[0004] 

In addition, the amplification output signal light which is directly amplified is split 
by the optical coupler 29. One is output from the repeater, and another is input 
to the optical detector 30. This makes the optical detector 30 outputs the 
optical output monitor signal, which is the electric signal corresponding to the 
optical power, to the output control circuit 31. The output control circuit 31 
monitors the optical output monitor signal from the optical detector 30 and 
outputs the control signal to control the pump light source driving circuit 32, so 
that the repeater output Out will be stable. Because the pump light source 
driving circuit 32 outputs driving signal to operate the pump light source 33 
according to the control signal, the pump light mentioned above is excited from 
the pump light source 33. 
[0005] 



On the other hand, the optical detector 34 outputs optical input monitor signal of 
the electric signal which is proportional to the signal optical power entered to the 
repeater input In. The signal input detection/standby control circuit 35 
compares optical input monitor signal and the specific threshold value. When 
the signal light is input (normal time), driving command control signal is output to 
the pump light source driving circuit 32. The pump light source driving circuit 32 
outputs the driving signal by referencing the driving command control signal to 
the control signal which is mentioned. 

[0006] 

When the repeater input In is cut off, and no signal light is input, the optical input 
monitor signal will be lower than the specified threshold value. The signal input 
detection/standby control circuit 35 outputs pump light source stop control signal 
instead of driving command control signal. When the pump light source driving 
circuit 32 receives pump light source stop control signal, the repeater is set in the 
standby state to stop output of driving signal to the pump light source 33 despite 
the control signal from the output control circuit 31 . 

[0007] 

From this standby state, when signal light is input to the repeater input In, and 
the optical input monitor signal becomes larger than the threshold value, the 
signal input detection/operation control circuit 35 removes the pump light source 
stop control signal, and optical amplification restarts by optical amplification 
means to output the driving command control signal to the pump light source 
driving circuit 32 again. 

[0008] 

In other word, the output control circuit 31 operates as signal light control means 
which outputs the control signal to control driving for the pump light source 33 
according to the detected result of existence of signal light input. The signal 
input detection/standby control circuit 35 and the pump light source driving circuit 
32 operate as standby means to stop the optical amplification means and set in 
the standby state according to the detected result of existence of signal light 
input. 



[0009] 



Incidentally, the technology related to the optical amplifier which is used for such 
optical amplification repeater is disclosed in Kokai No. 2-273976. 

[0010] 

[Problems to be Solved by the Invention] 

The optical amplification repeater mentioned above have optical coupler to 
detect the input state of the signal light which is entered the repeater input in the 
beginning stage of input. However, the optical coupler loses light and makes 
the input of the signal light smaller This makes a problem which the 
signal-to-noise ratio is deteriorated. In addition, since the signal light to be 
entered is split by the optical coupler for detection, if the input of the signal light 
is small, it is basically difficult to detect the input of the signal light, and it may be 
erroneously detected. Therefore, there is a problem that the optical 
amplification operation from standby state to recovering to the normal optical 
amplification state may become easily unstable. 



Figure 4 
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